KPaBec'dPCr/PTO 30 AUG 200S 

WO 2006/003943 PCT/JP2005/011963 



W 591 1 76 



[oooi] T/^-j\sm*mmwti,x&m^zmwzT^-/i'M&wnftLR 
[0002] mwrnm*. &m&mm<. m.^±^mmm.mz.yt^<o^xm, m 

er Electrolyte Fuel Cell) ft. =Hs/Wj:ffilgXm$58t' & m^m^tl, fr^ffig, 

xhfc<w$z£ti. mmt&*i^mfttsthx^z> 0 

[0003] Z<DXo^PEFC<D— o£LT, T/\s^—;VM*W.mmPct\^X&m-rZ>BMiT/Vzi 

—^mmwmmtf&v, #^*/-/v&jbv ^^^/-^mmnmm (dmfc 

.-Direct Methanol Fuel Cell) tf%\bftX\^Z> 0 DMFCJC&V^Tte, TV— YiW&W) 

5 0 z.(Dim^^\tmm^wm\jxtiy-Y{^Mm) izmmu ^^y-bim 

[0004] z<D£?^ u&T;^—;vmmPcmML\t, mwxtbZT^—^&Tkmmz&n 

mm*.. '^mik&Tfmm4kAmibx&Bxh<o, #-*-7/ismmmm&miz&-m 
[0005] ^<D^mmT/u=i-^mi^nmm<DM^mm«mti,x\-i. mi%. ^ny> 
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[0006] Lj5»U ^.(OHoimMT/v^— ;vM$mwmzL&\ T/wa— yi^iiL^T/ 

mizmML-xxy—mzm^ttz. ^t>^\^^—^— it>m±-?z> 0 ^x% # 
y—v\z\-mMmyt\^n\,x^^(DM\^ a^^^ufflv^^, #y-K 

[ooo7] z.<d£o^ ^u^—y<—^m^m.mr/^—/^mmnmm^)oi-f^m^it<D 
±^mmt^x^^ 0 ^x\ fafrz>?ntt—/*~-&$vmi-z>tc&iz, nmnm 
Km-tzm*?mmv££tix\,^ 0 mx.\*. ftfrjcmiwz, mmnm^mm 
ik®^#£itz>z.kt>mm.£tix33<9, #fF^2(3ifi, mi^mn^m^mm-r 
%mmmmm&*y-h*mfcmMmmk<Dm \zmm.-rzz.k&feMfetix&^ m 

#f?lfcitfcl:#&S2003-331869^k$8 
#fF5:m2 : #H 2003 - 3 1 7742#^$g 
#fF^3 : 2002 - 568 57^# 

[0008] L^Ucd*^ #W^Citl~3^iS«$^cm^®^Srffl V ^c^-Cfco-Ct>. TA- 
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[0009] ?v**'-/<~-<Dm&.$:mmi-z>tctb mmz.&\, ^xt/u^—mzm-t^ 

[0010] #f§W J3\ ilE^S^cD^-r^M^^T^tbfctjOT'fc^, 

[oon] _his s «j^W-r^fefc^, ^i^eg^^a:^T/i-='-/v^3|sf«?&ii, ry 

-FMmmzm-rzTy-vt. *>y-Ym&m*^-tz>*y-Yb. ±mr;-h*b± 
mzy-h*b<Dmizmm£frzmftn&*mMnmb. ±iet7-k^t/v 
^—/^Rxf^m^^bizx^m^nommr/^-^mmnmmxh<>x, 
±m^y-vmmm\t^m^Rx^yxnm^m^^m^x^^m^ 
mj&toZMmbvx^ttz.b&'ftWt.b-rzkvx&Zo 
[0012] ■d^^m.mT/^-/v-mmnmm^^x^ ^y-vmmm^^^mmb 
\^x&mt&frm*/y.te&mmfcmi&mzm^x\<^ 0 ^m^y-mmmb 
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[ooi3] ^-e, ±K&jR«&flctt, tf^^mxte^fvisT-^mtttthtD-e&zz. 

[0014] ^^^^M^S.TJ^^JS^^«L-C^S^M^^#I^, 771/=— /Wc 
% ^o;*tf-— /*—[z£Z±jvnBZ<D&T&£9+ft\zmmttZb&^%Zbbhlz. 

[0015] ±iH^JS^ft:«, ^y^rnxfty^yr^m^ir^bbh^ Co 

, Fe, Ni, Cu, Mn^W*>b*5itJ:t)^$^5^*<tt)— ao^JRSr+^JR 

[0016] ^^^m^Rx^^mi^^m^vx^^m^m^yis t^-mz. 

<9i«v wjjmj£&nzzbtfx*%z>mfatf&z> 0 

mz&&£&xtezfeWMm$rStezbtwtii,\,\ ^y-b^mmaK a^s^ 

b^mmz.^ir^E.^m^m±^^b^x^tz^^y-^(DmmR}t^ 
%>m£<±c£itz>z.b&x%z> 0 ^<d^, xm^^mtim&^n^b^x^^m^] 

[ooi8] #y-Ko®43gSJ&££9»<K£C£i*:, mjjmj£&£*)fa±£itz>m& 

[0019] m2<D^Bj(c#^ii:^T/V'=j-/vsiW«mtt, r/-KM8Ul£W-r<57 
y-K<t, jjy-h'Mmm&m-rzJjy-vb, ±UT^—Y'b±^y-Yb(omzM 
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Mnm&7~yt>'&&imx'h<(), ±m^y-vmmm\t, m&bvxm&^&z-b* 
[0020] frfrzw.&Ts^—/i'mmnmmzid\,^xte, ^y-b'mmm\z^^^mmt 

MmmtvxT-*^&&m&m\'^x\s^ 0 — jro^ mmmmnrnMrnmia** 
^^mmm^hn^K^^^mmt^mmt^m^^xm^^t. 
^^>^mtmt(Dmm^m\^^x^<Dm^^^<,mm^mmr 
L.xmt)mj£7bmT-rz>&^fflMft£.Kz>o ^.tn^nvx, ^mmnx^T-*^ 
^mt^mmt^m^t>^xm^^t^(Dm^+^mu-r^t^x^ 

immir^t^x^^ni^+^fm^mj^^mm^M.^x^^xn^ 

^xm^^^ti^^y-hic^n^mn^^^m^^bt^mt^, 
xL*/\s*~-%m&Miztti]±£i£z>z.b&x%z> 0 
[0021] ^-e, ±j£,mm*, ±mm*z~#^ttmm^&xte%&w®LM*'$;&zb 
^s$f*uv\ *y~-h*Mmmi>K fa*>%&mkm*MmbL,x<§;trzb\z£i9^ Rj&m 
btez>mm*<£tftfxb. mmb, mMmmbt)mm\z?m-tz>=mRm&m*:tsit 

. £VM^mfim&*nz>z.b&xzz>Mfatffoz> 0 
coo22] wts mi<D&mm%w&T;v^;vmmnmmz.&^x^ ±mm&mft?m 
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[0023] mi&mmz&z)imm,mz%i^xi>. mmmmizT-x-^&mm&m^zzbiz 

o 

[oo24] *fc, $gi&xfin2<Dftmfcmzw.mT/v*—summnmmiz&\,^x, ±mr~* 
[0025] frttT~*>&mm&m^zzt\z£<o^ *y—vi!mm+<D&m&{*R&/x. 

[0026] -LfE^^gaS, 1^!)^!)AI, 7/Wf^7^!?AS&W5^/!J<5' 

[0027] d^^^>S^-rST^^ifeJ^Srfflv^ri:{ci»9, #y-Ktt«Ui*tf> 

[0028] ^l&^20»Ktc«5iaST/va-/>a«MBF«?l&»!:*3V^, «#f«JRi: 

LTT=*^iftBtSrfflVVBitfc|c % ±|E*y— K»«EStt, 'MV^— £LT7= 

[0029] ^y-K^Ji^/^^--tb-CT^y^^jig^tfr<t^«t«p, 

[0030] Hf-> mis.^2o^egfc^5i£gET/^-/^^m?a{ciov^ > ±iet^ 
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[0031] ^tbboT/va— /u&mntXsxm^zzkvixy, 

[0032] *&wn*tc, Ty-Ff&mm&m-rzTy-vt, *y-b*mmm*m-rz>*y-h~ 

[0033] frfrzmi&jjmzxtu^ ±^tcmi(omm^^m.mTj^-^mmnmm 

^n^xmi^M^mmw^^T^th^mxm^n\^T^—^ 

[0034] ^mttm^ Ty-Ff&mmzm-tzTy-vk. *y-h*mmmzm-tz>*y- 
vt. ±mry~vt±^y-vt<Dmimm^n^m^^mmwmt, zm*. 

mmwmm<Dmmj>W;x3b^x, -tw.*y-h*Mmm*, mtm^xi&jm-ttn 

[0035] frfrzmmjimzxti^ ±^tz.m2(Dmm^m^w:mT^-^mmnmm 
-r^kfrxzzo *fc, '&3&<DT~*i/&&m<Dmm^7?c^m&*ft<oxmft& 
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[0036] iz&tite. ^nxt-/^ K£&±/\sm&<Di&T &+$hc#j*!Iu tti 

[0037] mi]^m(DmmTju^-^mmnnm<D»m^~mmmm<D^m^^-r 

m&mbMjimmtiDmm&^i-y^xhZo 
[0038] i-mmhtt*mMnm, 4-mnmk 

[0039] la®^#^Ue^«^PJcD^ig/ ^ ^^iS?F^^cov^-rp^^^:|ftPJ«„ ft 
[0040] eur±* ^^0j<Dii:gT^-/^^mm^Mft-^ii^^©^^^ 

HSr®?felOj£:V^) V^^5IMl3iS^ffc(MEA: Membrane Electrode Assembl 
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[0041] *B#«miofc*5vvcw:, T;—V2o\xr;-YmMm2b®ww&m*bfrhm& 

ftv ry— h*temm2^<DMn<D&mRTf$y—YMmm3^(Dtfx<Dttm%®: 
atu Mmft<Dmm>mmz.mir%z.bfrtt>, Ts—h~20RTfuy~-b°3owz~tht> 

[0042] M-miO^^T, T;—h*20<DftMlttmW<Dffi&bteZm6&ibm&&tl1Z 

±y<u^6tmn^tix^^y—h'3o<D^mia^^(Dm^b^m7atm^ 

atrSbT, y*y— /K ^y— /V, ^i^y*y=i— /K ^V±V>RXf=^Dh])b— JV 

^(DT/^-/um^mnbvxm.mm^ti, %y-b*3omm-i. ±/<u-?7<Dm 

[0043] *mw(Dmnmmio^ m.^T/v=i—^m<Dmmmm^m^x, xy—vm&m 
3^m^-r^mmb^x^m^Ruxx^m^m^. mvt. t&zm^tc 
z.b*3Ltmwib-tz>h<Dxihz>o £1\ z.<D*y-Ymm3K^xmm-rz>o 

[0044] *y-Ymmm3\^ tt^Lt^i^«it^^i«tF/n^i 

[0045] M^tLT^m^^t//Xtt^^Jl^^«UT^S^Jl^«^Srffl 

v>5*frg\ ieAJMWteLTtt, 0Hx.fcf, i7^nyr=y ( =^,i^y*n^:r=y 
„ ^y^n^r^y, vy^^uyr^y, iEi&7^n>/T-y^(D^i7^nyr 
^hvy^^/^/vy^yy. ^e-rh^y^— ^tf?/iy7yyy, ffi&^hyy^— /i- 
tf^y^yy, ^vubTh^y^A^/u^v^^^m^v^v^ /^^Ajy 

0, ±SE^JR»flcj»^<ftSr^5ii:*s-Ct5 0 
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[0046] ztitbtotp-eb, &m$gfcki>x\*. #/>-74V^mx.tt7?ui/T-^m : &mirz>h 

<DX&ZZ.k&ffriZL<. Co, Fe. Ni, Cu, Mn&W/0^&5S¥±«951^£tl,5 
XteZ>h<DX»&ZZki!>W$il,<, HI-, Co, Fe, Ni, Cu, MnRtfiVfrt&zmXVm 

[0047] zfrbn&m&ft&Tf^ti&mi&Lxtez&mtgfcm&mz, t^-mzm-t 

[0048] rr-e, &mm&mf&m&m>m&. &m$%ft<ni&f&te. soo-soo^^i* 

&mu*xi~2ommmm.~rzzkizj:y)n5z.b&x*%z> 0 
[0049] m&ti. &m$%ftmmxftoxh£\< &m&<***—tf^mz.im& j &tc 

[0050] £fc, ^M^^T^/X^^M^^^^^^S^t^^^-^VTOtL-r 

-^^y^m\^m^, ^JtScffi«te50~ 1000m VgT-fcS^^ £<9± 
[0051] fe&fikmz&^X, ^7— ^VTOO^pl^— ^^^10~100nmT*feS 

[0052] *y-KM^s 3iz&vz>mmki,xM*m\< ^w&iaz, m$&fftzt%i< 
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[0053] #-i$i^mm&m%tttdimmM&m^zM&, mom^mt, &mm 

[0054] *y-Ktt*sES3tc^$n5^^«M»ffitt, ±K&mMH&mmttZ'<4 
^-tvxmm-r^h'Dxh^o t^^f^msmmtvxtt, ±&&mm& 

m\z£m&£tix^zitv>. ±mj*i/&tmmhT~*>&&mmx>jb?>z}i& 
x^m^m^^m^m^^x^.mMmmuaiT^^WMm^ 
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sKy-i-t* y^y-4-> fyw*yvsj?=iD*->3i^V'i^8t*s*jf --x% ^Ky— 
4-t^/vt°yv?^(D4^Tv^-^r>A>fb*!iS(i, ^y-4-tf— /vfyvVSr, ^fby 

[0056] ±m*?-*>&wmmkL,xfc. mjut. w^mm^-tz^-?/^ 

[0057] frfrz^^&mmmcD^mAft. *y-b*fskmm3i£m&mmkvxio~ 
m$mxm<&-\zm^kt>mMbt£z>MfaK&<9, 5ommi%%Mx.z>b. -y*->-£ 

[0058] J$Wt?ftiOK:*3Vvt\ ^y-KW«3^±izg(DTO(c:J:«5^$^TV^^i:^ 
[0059] frfrttV— Kftb«Ui3©J¥*tt, 10~300 m m-C*>*^fc^ *LV \ J¥££S 

[0060] #y-K30te, *y— K»jSES3^o^(Dit**{EJi"t-*fc«)fc, #*i£i$cJl5£ 
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[0061] frfrZ>#X$:W(.m5<Dm£te, 10~300/t m-efc^>r^^W*bV> 0 m&tflOp m 

[0062] HkK. T/-K20lJioVNT!ftMi-*. 7V-K20H:, Ty-KMttW 2tiKIWtti 

[0063] T/-KftfejKJf 2ti, , M^^-^VTOfcffi^L^cfe^lftt, ^tfVSfc 

[0064] iiBfcfe^bTJ*, *£JR^£JR-e^jW»f Ml*. AkJRirbTtt 

Pt*S»*b<. *&JR£-££L-m, Ptt, Ru, Sn, Mo, Nh Co^tf^&jW* 

[0065] ry-K««»2^#^«*-#i4t^&tM*^#M»J!&tU'Ctt, *y-K» 
[0066] T/-Ktt«W2K:*5V *— #>^fc^5»3BIE©fi««W:, jaj$ftfe8fc£ 

■ [0067] ry-mttWteiiiasvvc, -Y^JEtftHriBo****** 7V-K»«t«2£: 
ft*SfptbTio~50M%^fe5rt^»*bv\-g'WJI*sioM%*«i-T?&* 

^^t,^^^^J3g{cJ;^^^W<^feti,b*9fc«)^^cD*£ffic^fflll 
[0068] M(-> Ty— KftfcWES2©ff$W:, 10~300 M mX'fc^t/5W*bV\ J£$j&SlO/t 
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o 

[0069] *fc, mnfoWtmwMtfmwtvxn, #*mitm5\z.®.m£tizttmbmm<Dh 

[0070] *»d*5*Ky|SHa:*Ji4<DJ5$t4, 10~300 n m-efc^r ^*S#*UV \ J5£tfS 10 At m 
*iW-e&3i:, ^©ima^+^tfrSMftfOfc^ 300/zm£j&;t5^ tM)# 

[0071] ry— K20t*y— K30t<z>MfcgB«$tb««»ffJBIilJ:ov^SttWi-5, 

[0072] ^y-Ymwm^K^m^^m^bvxm&m^m^. mmnmitvxitr^ 
*i/imm*m^httf>o frfrZT-*^&m&(Dmjmnbi,xn^ 

[0073] aBPHtiftioicasvvc, *y—h~Mmg3l^m£ti%f&1&bL.xm&m^Z>bkhfc 

. mMmmitvxT~*^$i&Wk*m^z>z.kfc£V). mfDm-&&+&\mm-rzz. 
b&x%z> 0 zjtiKi&* &<Dtemm&<D&T&+&iztom-rz>zb&x^, -t#tm 
t}mj£&&MmizK^x&mvxnzzb&-*smbtez>o kk, T-*is$mmb& 
mtib&m&-&t>itxm\<^zb\z£9, *y~\*30iz*svmw£tr+&\z&to+ 

[0074] ^y-h^mm3^\^m^^mmb^x^mm^Rxfxx^m^m^ 
^m^^m^.mmmmib^x^±mT^^^m^m^^^^mhm 

(Dm$&+ft\mm~rz>z.b&x*%, m&<o&im$:n±£ttz.bti*x*zz> 0 *<d 
fc«e> % £y+ftftMfinBz&&MmizK^x£fe\sxnzzb&xzzmm&&z>o 
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[0075] frfaZ>mMM&lV>m$\Z. 20~250/* mXhZ>Ztt)W&L-\<\ m£&20nmM 

[0076] ^6s.t/7tcov ^xmw-fZo mnmmo\zio\, ^xn^ T/-K20 

o 

[0077] ±/<u—?6Rmfe, m^fcm&&m-tz>wwxi&j$.£ivx&y)^ frfrztmtv 

Tte, 011*. tf, Wg^e-yvK^-^V, T^r^^mifim-fh^ 

o 

[0078] ±m^tcMf&*m-tz>mnmmio^ $y-vmmm3\z.®im-tz>f&m<DmM\z 

[0080] teCfeCl, ^y-KM^3^^-T5/c*(C, 

w^^Jiio^^/.rr^^^ ion 

[0081] #b^fc^^$r500 c C~800 < CO^^#IS^tT'l~20^rflS^« 

u ^m^wm^m^-^^mmnLx^unmm^n^o 

[0082] ^Wvy-ibT^^-^^^JIg^^^^^^-fr^^^-^^^ 
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«u ^<Dmm*\m&Mm&AtiTm&. mmu mwt-rz. ^x\ mm. m 
mtn^-^^2^mmm. 2m^mvmm. mnm^^t^mmm^xm 

[0083] ^VX. nbfttcmn&%~- 7$^"<— /<— ^PETV^vW^ PTFE7j/l'J*.m<om 

[0084] ifcfc, ry-KM^2^$sii-sfc&^, #^Jg-^*^^^^j|felK^-^ 

m&mzo m^m-t. ^xhoxhu^:x^x^\ 
[0085] yu^-tvx(D4^^^m^mm^mm^tc^^y-mm^m 
mu ^<DMmtpimwmm*Aftxm&. mmu mmt-rz* ~-e, mm. m 

[0086] ^LT N #b^fc^)|Sf^— -^PET^/V-J^ PTFE^/l^^S 

w^m*> &m-rz>^tiz£'oXT;-}?Mmm2$:imi-z> 0 ^x. m^<D^t 

[0087] /7Xvl^i:J;D»5 0 JMfcftKte, II&FSCKl&Tfc 
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[0089] *<d'&, *y~h-mi^3RT^;—vtemm2ttfr?frmm^mmnmiz. 

[0090] fcfc, *y-KftbiSES3Sr^jfc«cJi5ic, ry-K«^2S^tmJ£»«4ic-ttv 
,m^®^l^#MI«S2^^3%^«fcft(DM^ii:S^-r5-i:^«J:«?, 

[0091] ^<D.J;5^b-C#e>^caS^, ^J|S^^6a^^$tbfe-fe/^V—^6S.^ 

[0092] ^mm^^t-rs^o^mmiofi, &&mm&nz>mmf$.*n 

[0093] &fc, «^&£^S^<D*m«?felOHu *y— K»«Ui3«r«T«)#JilS-Cf^» 

[0094] temis«E"Cfe5«»^ 
-aK^Of^K^fetU-CW:, 0d;Ui, te^itTcSu *WB»7g8s* »5c*&##ifc, * 

[0095] x^^^-tur<D^^^i^J3i^^^^^-fr^^^-^^^ 
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[0096] ^lt, nbhtzmn&x—^^—^-^PErr?^^ PTFE^VA^Wg 

mmm 

[0097] ext, mnmRu&&Mizm^x*&w*£VM,frmzm.w^z7bK *&w\% 
[0098] mmm 

5, 10, 15, 20-^h77^/V^V^^y^h=i^^h(lI) (TPPCorT/V-Ky^tt 
$1)0. 8g^-^V^7^(^p°D^:^>5;^7^, iMftfllttiDO. 6gi:£ 
^-/V5/HC ( J;o-CM'a-U #^fcM^^600 t C^>T^V#ffl^-C3^F B m^ 

(T/WVv?-tiM)0. 18mli:^/-/V0. 82ml<t<2^^f£^£^Co #^ 

[0099] (mm<Dwm) 

2 4 

^ISfP$ii:fclM7K^'ft:^y^i^(KOH)7K^^ffiV^T, ^t^tU). 9VJ0> 

e>o. osv^somvPflRTettte^s/^u #«&^500#F^^Uh^®M[ 

V ^iiE^SJ^Srff ofc^ {C, <£> fl#?i&200mltp \ZL lM(D*?y — /VtK^^^T 

5. 28mimmvxmm(Dmi^n^>tzo o. sv-ew^s^m^a^ffi^i^ 
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[oioo] vsmmz] 

5, 10. 15, 20-^h^^^/uy^V^(ll)^t^(TPPFeCl:TJ^])y^ 
#M) 2Zmg,**J*3-;V7,;vy***/Y (DMSO) 3mlfcl»#LT&*ft&W5!iUt, 

coioi] mm<oms) 

&mmm (rhe) &m v \ «^fc»MMsib**fciM*»{wry (koh) * 

^^fflv^r, o. 9v^e>o. 05v*-e50mvMRit?fl;{4^5/^ , L, ^m^-esoo 

200ml K 1 M(D*?y—/V7km&5. 28ml$riiiPLT|^HI(DS!)^=fTofc 0 0. 

[0102] mmm 

mm*—tf> uffi&#~tf>±&&mmkvitm<D&&&:20Ra%) 5mg& 

33mlK^UT^«£MJLfCo iOa*»ei0ittl^ tfyyis—Jj 

[0103] (ttlofNlfi) 

[0104] [®fit^j4] 

5, 10, 15, 20-x^7^/W7K/V^y^(ll)^b^(TPPFeCl:T/VKy5/^- 
*±M)23mgtf>ftfr9K:, 5, 10, 15, 2Q-Th7?^—/Vi$;V'7j})-rY=*'V\>Hll) 2 
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coio5] mmmsi 

5, 10, 15, 20-xh^7^—^/V7^!;^(II)^>ft:^(TPPFeCl:T/WKy^ 

tmmzixnM&mio ztoWB&ftmmtLxm* ^itsim*9mm2kmm<Djj 
[0106] ut&smMn 

maztto. 5mw(h so )7kmm*m^tz 0 *-<D*§*&m^?-. 

2 4 

[0107] [tttfc»i3i0!l2] 

5, 10, 15, 20--r^7^/^/v^y^-^xVVh(II)^ffi^:-f N jJ?X/ 

2 4 

[0108] [^1] 
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